Inhibition of the amygdala and hippocampal calcium/calmodulin-dependent protein kinase II attenuates the dependence and relapse to morphine differently in rats.
Learning and memory have been suggested to play an important role in the development of opiate addiction. Based on the recent finding that calcium/calmodulin protein kinase II (CaMKII) is essential in learning and memory processes, the present study was performed to examine whether inhibition of hippocampal and amygdala CaMKII prevents the dependence and relapse to morphine. The results showed that inhibition of CaMKII by microinjection of specific inhibitors KN-62 into hippocampus decreased the morphine withdrawal syndromes induced by opiate antagonist naloxone. In contrast, inhibition of CaMKII in amygdala failed to do so. Microinjection of KN-62 into both hippocampus and amygdala suppressed the development of formation and reactivation of morphine conditioned place preference (CPP). However, inhibition of CaMKII in amygdala, but not in hippocampus, could attenuate the maintenance of morphine CPP. These results suggest that hippocampal CaMKII is critically involved in the development of morphine physical and psychological dependence, and amygdala CaMKII is some different from hippocampal CaMKII in regulating the dependence and relapse to opiates. Inhibition of this kinase may have some therapeutic benefit in the treatment of opiate dependence and relapse.